T he total white blood cell (WBC) count and its subtypes, neutrophil count, and neutrophil to lymphocyte (N/L) ratio represent the balance between neutrophil and lymphocyte levels in the body and can be indicators of systemic inflammation. [1] The N/L ratio has been shown to predict long-term mortality in patients admitted with ST-segment elevation myocardial infarction (STEMI). [2, 3] Also, it was reported that the N/L ratio was more closely associated with mortality than WBC in patients with stable and unstable coronary artery syndromes. [4, 5] Acute coronary syndrome (ACS), which may cause long-term disability and premature death, is most frequently seen in older people; however, its prevalence is increasing among young people. [6, 7] Additionally, the relation between the N/L ratio and young patients with ACS has not been assessed.
In this study, we evaluated N/L ratio and other clinical parameters in young patients with non ST-segment elevation myocardial infarction (NSTEMI) and unstable angina pectoris (USAP), in comparison with individuals with normal coronary arteries as controls.
PATIENTS AND METHODS

Study population
A total of 84 patients hospitalized within the first 24 hours of chest pain onset, younger than 45 years old, and diagnosed with ACS (40 NSTEMI: mean age 38.9±4.8 years old; 44 USAP: mean age 38.4±4.9 years old) were retrospectively analyzed in this study, using hospital registries. The N/L ratios of 40 patients younger than 45 years old and who underwent coronary angiography with a suspicion of coronary artery disease (CAD), revealing normal coronary arteries, were included into analysis as a control group. Patients who considered vasospasm and coagulation disorders were excluded from the study. Diagnosis of NSTEMI or USAP was made by triad criteria of chest pain, typical electrocardiographic findings, and/or elevation of cardiac enzymes. Only patients with the first acute coronary event were evaluated. The data related to age, hypertension, diabetes mellitus, smoking status, and family history as well as medical history, drug use, and body mass index (BMI) were obtained from hospital records. According to the report of seventh Joint National Committee (JNC), systolic blood pressure ≥140 mmHg or diastolic ≥90 mmHg was defined as hypertension. [8] Diabetes was considered as fasting glucose value ≥126 mg/dl or those undergoing pharmacological treatment of diabetes. Status of smoking is stated as current smoker or nonsmokers. BMI was calculated using weight (kg)/height (m)². Obesity was defined if BMI ≥30 kg/m². Dislipidemia was defined if total cholesterol >200 mg/dl, LDL-cholesterol >160, and HDL-cholesterol <40 (for men) and <50 (for women). Family history of CAD was diagnosed if patients had a first degree male relative under 55 years of age or a female relative less than 65 years of age with CAD. Coronary angiography was performed by the Judkin's technique. Each coronary lesion that produce 50% stenosis in vessels 1.5 mm were scored separately and added together to present the overall Syntax score, which was calculated by the Syntax score algorithm. [9] Permission for the study was obtained from local ethics committee of our institute.
Laboratory analysis
Hemoglobin, platelet, neutrophil, and lymphocyte count measurements were performed within approximately 60 minutes after blood sampling with Coulter LH 780 Analyzer and Coulter Hmx Hematology Analyzer (Beckman Coulter, Inc. CA, USA) with original method and reagents. LDL-C was calculated using the Friedewald formula. The other laboratory parameters were determined with standard protocols.
Statistical analysis
All analyses were performed using the SPSS for Windows 15.0 (SPSS Inc. IL, USA) software package. Continuous variables were presented as mean±standard deviation. Categorical variables were presented as percentages. All data were tested for normal distribution with the Kolmogorov-Smirnov test. The chi-square test, one-way ANOVA, and studentt test were used to test for differences in categorical variables. Pearson's and Spearmen's correlation exponents were used to force of relationship between continuous variables. Linear multiple regression analysis was used to evaluate the predictors of NSTE-ACS. A value of p<0.05 was considered statistically significant. 
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RESULTS
The baseline characteristics of patients and their findings are shown in Table 1 . Mean age and gender distribution between the groups were not different. The number of patients with hypertension, diabetes mellitus, smoking, and family history was significantly higher in NSTE-ACS patients. Also, LDL levels were significantly higher and HDL levels were significantly lower in NSTE-ACS patients (p=0.041 and p=0.009). There were significant differences in percent of lymphocytes (p=0.048), WBC, and percent of neutrophil Table 2 ).
DISCUSSION
Inflammation plays an important role at several stages of atherosclerosis. With a growing understanding of the role of inflammation in the atherosclerotic process, studies have focused on inflammatory markers for the evaluation of risk. [10] There is an established relationship between inflammation and prothrombotic state in the literature. [11] WBC and subtypes of WBCs have an important role in modulating the inflammatory response in the atherosclerotic process. [12, 13] The main finding of our study was the elevated N/L ratio in young NSTE-ACS patients compared with the control group. Also, a significant difference was detected between patients with USAP and NSTEMI.
The N/L ratio of body reflects the balance between neutrophil and lymphocyte levels in the body which is an indicator of systemic inflammation. [2, 13] The N/L ratio has been assessed in many studies about coronary artery disease and ACS. [4, 13, 14] Recently published in a study, Kalay et al. [13] demonstrated that the N/L ratio is associated with angiographic progression of the atherosclerotic process in patients with coronary artery disease. Papa et al. [4] showed that a high N/L ratio was associated with increased cardiac mortality in clinically stable patients with coronary artery disease. Cho et al. [15] evaluated the N/L ratio in early risk stratification of patients with STEMI and concluded that N/L ratio is an independent predictor of six-month mortality. In our study, the N/L ratio was between the groups (Table 1) . N/L ratio was significantly different between all groups and between the NSTEMI and USAP (p<0.001 and p=0.041, Figure  1 ). Also N/L ratio was significantly different between USAP and control group (p<0.001, Figure 1 ). The analysis of covariance including hypertension, diabetes mellitus, smoking, family history, and lipid parameters (LDL, HDL, total cholesterol, triglyceride) demonstrated that N/L ratio was significantly different between groups (p=0.021).
Analysis for age, other laboratory parameters, and prevalence of risk factors including hypertension, diabetes mellitus, smoking, family history, and sex distribution in subgroups showed that there were no significant differences between the NSTEMI and USAP patients (Table 1) . Additionally there was a mildly positive correlation between N/L ratio and overall SYNTAX score in patients with NSTEMI and USAP (r=0.19, p=0.039).
In order to define the independent markers that predict NSTE-ACS, multivariable logistic regression analysis was performed (including hypertension, diabetes mellitus, family history, smoking, HDL, LDL, WBC, neutrophils, and N/L ratio), including data yielding significant differences (p<0.1). It was found that hypertension, percent of neutrophils, and N/L ratio were significant independent predictors of NSTE-ACS (Beta=0.251, 95% CI=0.002-0.523, p=0.048, beta=0.561, 95% CI=0.008-0.137, p=0.028 evaluated in young patients with ACS and was found to be associated with NSTEMI and USAP. Therefore, increased risk of ACS in young patients with high N/L ratio may be explained with the increased inflammation and progression of the atherosclerotic process.
Generally, young patients with coronary artery disease have multiple traditional risk factors and have a different risk profile than older patients. [16, 17] We have found that traditional risk factors such as hypertension, diabetes, smoking, dyslipidemia, and family history have a significantly higher prevalence in young patients with ACS. However, inflammation also plays an important role in both young and older patients. A previous study demonstrated that high CRP levels contributed to the risk of recurrent events, including all-cause mortality, and high fibrinogen levels are associated with all-cause mortality independent of cardiovascular risk factors in young patients. [18] White blood cells play an important role in the inflammatory processes of atherosclerosis. [2] Moreover, several studies have shown that they were associated with an increased number of leukocytes and ischemic events in patients with acute myocardial infarction. [19, 20] Recent data have demonstrated that elevated N/L ratio is the most powerful predictor of cardiovascular risk in patients with coronary artery disease. [2] Additionally, lymphopenia is a common finding during stress reaction and has a fine discriminatory ability for diagnosis of ACS. [12, 21] We found decreased lymphocytes and increased WBC count in young patients with ACS. The major limitation of the study is retrospective design and relatively low number of patients. The lack of in-hospital and long-term follow-up was another limitation. In addition, WBC count and its subtypes were evaluated only once; however measurement of WBC, neutrophils, and lymphocytes after the acute phase could provide important data about inflammation and premature ACS.
In conclusion, N/L ratio was found to be elevated in young patients with NSTE-ACS compared with control subjects. The inflammation assessed by WBC count and its subtypes may be more important in young patients with NSTE-ACS. Additional studies are needed to elucidate this relationship.
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